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[»?*#®] Mim^ <J: o T -^x/bfifel 1 5 rticlggi 




mmn i ] St^^v t- f t mnmmmm^' 
mmmmtmu 

mmmmimmmmmmmt-mmm-^tirc 10 

si^^LTffM^ti/cy- hmmt. Misy- mmr 

mmtmt^ctmmttmimm^o 20 
letter xnM-^trci-^?, ctmrnttmrnm 1 !c 
mm 3 ] mmv -T^mmmmmit. mm k u 

c tmmtumm 1 2 tciHt^gftjifi,^ 

tstMii 1 T^s 3 o}i.^tnmcmmm»m 
[ti#iR 5 ] mmmmf- hmnmm h 9 yjTs^ 

?o 40 

\mm 6 ] mtmmf- v mmm v 7 y >>~x ^ 

[11*117] MfHy-X7*n706Soy-Xffi^tt 
«®@ftg«*?o 50 
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tg'^^n., MfHtf St F 1^^ ym^jM^ F w y 
MfBff 73 ^ t M«H#¥fuii*® len^- F mmm}} 

^Y'yy'JT.'fiJ^f-vnmiftUL 811? ti. Mf Htf 

MfB F ynmmMifwmw. 'm\r:-mm\r- f 

y^E^fttfatS F yWm\ L I 

t\£m-=m.\;.^{^u%h^^^\\ WW \]\\]\ \ 

K^tifc-otDMIHie^^- FS«^fjft F ^ y ^ 

i «rii?y- X 7 * D 7 ^ffM t « t#@ss t . 

Ml E y - X 7 * D 7 £?) y - X tti ^ ( c: fg-^ ? n /c wifSff ^ 

mt<m 1 0 ] mmmmmmTii—ommm^ 
mmcBf&^tix\^'^ctmmtmMmim9 

M«rttffML/cifiii^- FSJ«w?M Fy yy"x^® 

nS^t7)y-xK»1®jfi}atffli63ASti/c. MfH7x 

S«Wij*Fyy>>~x^®Kfitwi:2€. Mr^fficg 
itmmmt Lxmt^ c tmmttmmm 

mMMlZ^ )t.Wc;c]:oTnaa)7x;Hiigrtt 

MarttffML/tieii^- FS«w?M Fy yy"x^® 

pSa)y-xraiiig(®fiatiii6jASti/c. MfH7x 
lS»b/c7tlg^il?®«t<]:DMfHieii^-F 

M«W5a* F y y i>~x ^ ® nft^sft ? mrnim^ 
itmmmt Lx^mt?, c tmmttmmm 
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iiMM 1 3 ] mmn mmio (Dv^tnmctm(n 
<o. 

mmmmmmmmmm k ymmmmm 
mMVyyiy^^(D^'- mm<Df^Tyi^^)\yifm 

s-mmu tmmwimE'y:r.)immm 20 
M!H F ymmmmimy- hmmcmim 1;* 

M!H F ymmmmmmf- hmmicmmmf 
mmmmsn i . mmmf- h mnmm v ^ y 

^ 'g: y-X 7 Ji- o 7 1 ffM IXmmy&'f^^iEJltim 30 

f- Ymnm^y7y'y^^nv~7.mmmnmtL 
mtitMk ^ct Tt^^^ffit « c t mmttm 

iimM 1 4 ] imM 1 7!js 1 0 « I ^ tnt)-^ tt hi® 

m Y ymmmmmmv-mmmmii p mv^ 40 
mmmmmm. mrn^u^ymmm. tm^- 

mm f w ymvmmmmv-7.mmMir-^ 

mB^mmmmmmmm f ymmmmm 50 
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ffi^Mnt. ^^■oMfH^- F«StMfHieii^- FS« 
WiJ* Ft7yi>~X^a)^- F1i«®iKryy-^;V:6^MfH 
^Tt^V*- FCiKr yy j: D fea < S;^ j: 9 

MiH F u-f ymmmmmmf- f ust iiff 
rant. tmmf^9^mmLrcmMmmmM± 
mnmmmmmm^ ttt^ic. mmmmm 

m F u4 ymmmmm'f- hnmicmmmf 

- F mnm)]^ f 9 y v-'x ^ ;^^igfn«i^T-ijft-r ^ ^ 
ftijff iii±^ EPto L , mmmmf- f shw^m f ^ y 
y X ^ y - X 7 ^ n 7 1 ffM LxmmymfiLni'm 
mmmtmMmm^nrccticxmmmm^- f 
F ^ y y X ^ (7)ilfit«i±®gf[:^. MfHies 
FS«Wfj* F^yy'x^fcDy-x^itM^om 
gf 1: tg^ ^5 c t T-t^^^ffi-r « c t i t« @ 

mmmmmmm 
[0001] 

(i. id-r^*^^. m?*^^. iifiA^*><7. x^ 

[0 0 0 2] 

H«®fgA*r>WXic-Htjiffl?nTV^^o ft^^T^ 

fe. CCD mm^m^-^ iim&m<. /^xv 

^;b*Hgt/^/c46. er^*^ ^^7 7^y^V mX^^ 

[0 0 0 3] L*^L, CCD icimy 

©CMOS T^UTsmmimi" mm. mmrm 

®m.m:t>^cMo s T^uT^mmmi'tm-D 
Th^^Tcib. c cDmcmrj:mmm'oi^wc< 
h\ 

[0 0 0 4] cwcfc^ WHtiin^, fi^, mimim 
?«£fflmwjl;ALT?T*5D. MOSS@f*Mi* 

mmWil^ D -1^7 5 ^ n y«T® rV U X &mt^ 

ztmmic^s^r^xh^^o -73. ^^-y-fey-it* 

ft®#fttoi/^Tti. M0sm4/-iy-^y^t CCD 
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[0 0 0 5] cnicMLX. v^^niyyXKffi£?)l# 

mmmc 2 ~ 3 h ^ y v-'x f^-^ ^rsmff^mtf^Mm-e 

tmm^ (kTC*t^) ^^?tf6ott<fcoT4i; 

mmtrs^fco 10 

[0 0 0 6] Ca)j:^ft,if;b^5,, CMOSKltcfc^lS 

it L/C. h^m^7^T^y'cMos-f^-iy^ y^ii^ 
a. mnff) CMOS 

[0 0 0 7] C®/ci6. m t«^flWi0S§*^ 

« L/C 7 y ^ 7 ^ "ymmi^mxiKt^Hcmmn 20 

T 0 7 ^ T Y 7" C M 0 S ^ ^ - y -fe y-tt.t?®Hj(g 
SiLTWT^UfWJA^WSnSo IP-^. CMD (Ch 
arge Modulation Device : WmMMl-) ^itWiim 

i'mmmeo-i 4 0 7 5 mmeo-z 

0 6 0 6 #l!¥6- 1 2 0 4 7 3^i.^fgl|t 

minrh^?>o c(Dm^imns.mmmic c c d 

$€S/ci6M0S h7y>>'X^®'f-h«S^7^ 

^MOS V'7yiy7s^(D7th^~hnmT(Dy~hm 30 
«#©lffl^^^^2fb*-K-^1f^/ci6. h 

[0008] S/Cs BCMD (Bulk Charge Modulated 

Device) §J@f*Jifi*? aftP^HS 6 4 - 1 4 9 5 9^1^ 
«#ti>l!?tlTV^^o 013 raj t/^^tcfc^t. C 
®*?fel!n^s^^±?iJ:S/ci6M0S h^y>>'X^(?) 

h«s 7 T® Ni 2 ±t7t5g^fe«#©sii/i 3 ^m^n 

l^^o c®^^. 7* h^'-h«ft7itT®f-^*;MS 40 

m D fess 1 3 m^fr. ft 

mmti^yt h'^-h«S7T®Ni9 tgt^y- 

h Mim 6 owffi t h ^ 7 ® ^?PML. ^nic 

EH-r^y^XWPMLTV^^o Hi 3 (a) 

f^^§2aNi. 4ay-xKS(m saFWy 
[0 0 0 9] 5 St. mimmmmmimm^ 

mmVZ- 3 0 4 9 7 3^§^^|gti.^|^?nTl/^^o C 

(DMi'i^ish^xit. vy^^-hmwmmu yy 
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y y ms^Hc? ^ t f ymmmi^^ 

7.t h^V^- FCailg^MWid^HfeTV^^o 

y-x^fc^^^^e. F wySAf(ti^}cJb/coTff^« 
Mi^MLx f^Ty'y^r)\^(Dm^tc h-^^mi'frcc 

[0 0 10] cm^Tli. im^7thf^4t~¥lc 
fiLXf^Tyi'^}\y(Di&h^tc:6lcmmM^MibX 

m(D^i^-m^. m^/^^~ym^mmm-:^x 

[0 0 1 1] 

imtf^mb^^ttrnM] l^^l**-*?.. cmd 

mit-mmT-xit. ytnmmh^^mmmm 
mm icmt uctb, rnxomtssmmm ^ nmu^ 
i ^ ^ yi^^mmmfm l tti&i^ t ^ 

So BCMDSSftSt^?T'a. 01 3 (a) t^t 
i:^^;:. «?^S«l3*^7;t F^-F«S7T®^-^^^ 
s /c46. F 9 y ^^t^HclSft 

$€«i:t;()^ilL<. 013 (b) t^-Tcfc^lc. «^ 

y-X7tD7-e7tfi3^«#^«i±tg^tS±t:- 
[0 0 12] S/c. «#Sll3rtT~®4^-vU7^^^li 

7t Fy-F«S7T^?)^^^^;^M*^mc;tS(feL. ^ 
icMt^f^Ty^y^mmmmmc^L<. 

tt7^ F^- FllSSjitV^^ Ci-eitSL. 

MO S«5t@t(?)AI^7t®^*^Pt j:S^>)tlg#tt 

[0 0 1 3] ^filc. 7*F^-FilS«}gTii. SB 
xe±. Dttt^fr § iiv^^f y y y n yl:^^ 7 
*F^-F«S®J^i?!c*^i2SS^^S#. 

^.mm^y(o^:^m\m^mm\.xf^Tyy ^ 

r y y t c -gp® ^ *;Ffs1i«T 

« X -^'S ^ X v~7.mmm~^ 5. f i^^ y s 

S(M«tl3/coTl5ltTV^S/ci6. ilrfL-lli±#1t:6^= 
«^ii«®#1ttftD. y-X7*n7T'7t5g3£il#^ 

mz.^m^hxA-'^rsMwmim^m.^^ th^^ m 

[0 0 14] :$.mm. ±5S®#itc;g»Tft*n/cfe 



s/c. cMo smmmmmmmmi'^r 

[0 0 15] 

mm t . mm'y:r.}mm(DmicB&^tircmmm 
no x;vti«± ^ - h mmm:i\ b t ^ n/c y 
[0 0 1 0] ,;i'pRxri2(?)^siPi(j;, tfi#Ji uaatwHft 

feitlr/c'jTtfM^nTl^SCt^mt UTl-^So 11 30 
3jtil3 ©IgBj^ti;, Ii3j<il 1 Xti; 2 tlBtwafttifi.^? 

[0 0 17] t|5j<Ip|4 0^Bj5a, li#lMl7^S3«l>t' 

ymm\.. mm~7.mmmmmf~ mis© 

[0 0 18] tMll5®58Bi5a. tMlMl 7^S4®l^-r 

MiHieis^- F mmm% f ^ y i>~x ^ ® v-xjgids 
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[0 0 19] »i7®5gBi5a. mm^\mmm\% 
So ii5}<Ji8®igBi5a, ti5j<iii7^S7®v^-rmHc:fH 

^tM^'MfH#¥f4ii*©ie^'>-- FS«WfJS F^y 
m^v^ ymmsf t t n. tuiHtf « 

t F i^^ ynmm^ f i^^ ymffimst . MtHtTT^ 
u^^^^mm^mmmoymmf- fshw^m F^y 

^mmmmmo)wmf- vmnmrn f y yv-'x 

mmuts miYv^ynmmm^wmn. tf 
%\tmim^ F y«j±^#^i&-r « f ynmm 

\c X (; mm nfz--D(jmmmf- f s-^- f ^7 
y>>'x ^ ® r^^-y-X7 :t n 7^ffMt« 

[0 0 2 0] iitiii off)mmi. Mtmin^9m^ 

^£7)nS®y-xraM«®£ataj6iAsn/c. mih 

- vmmmh^Y'^y'JT.^mimmt'^^. wmm 

[0 0 2 1] liJicJSl 2®|gBi5tt, @ftMi*?tj:S 



9 

[0 0 2 2] mtM \ 3(Dmm. mwmm^\^i^^ 
%mmmr^m. mm^m^i ocv^-rmnc 

mAmm^^. mm y ymmmkmrnf- v 

IB F \y4 ymmmmm- vmm\mw:mf- 
F mnm^ f 7 y >>'x ^ *^@ft«HiT#ft-r « j: ^ * 

X ^ ^ V -X 7 * n 7 1 JfM L TtfifB7t5g^iE?L*^tufH 

iiwfj* F^y>>'x^^a)aftm®sft^. mmmf 

So 40 

[0 0 2 3] mmi AO)mii. mmmm^icx?> 

nST'^gD. MfBW*l. MfB^WWtsl. tufa 

F u4 ymmmmmmv-xmrnmi p m& 

mm^mmmmm. tfimvy-iyiimM, mm 
f- YnMmmmv~mmmmm)±i. d tn 

mmmmrn'mmr^. mMmm^mmmw^ 50 



1 1 - 1 9 5 7 7 8 

10 

MS, MfB F ymmmmmmv-mwmmv^ 

i\ TtSMt j: DMfBSTt^V*- F®7x;Hiig(rtt 

E?L&t;ii? c ? mm^MmmMmmsmm 
F i^^ yraMMtwtiiffi^EmnL. ti^-^mmf- f 

UStMiaie^'f- FS«f^5fiJ|l F ^ y v-'X ^ ® ^- F 
1S«®>t°ry>^i';l/*^MfH^7^^V*-F®.-F°ryy-^ 

m^^^mmm-^ mm f y ssst^Mst^tu 

iH^- vnmimi'^n.mmwu mm^mfm^i-m 

^tti^ic. mmmmtmM±m< t^^-mmic 
MmmmmA t , iuib f 1^^ yimmmmmmf 

- hmmicmmmmf- mmm)]^ v^yi^x^m^ 
^^mmiw^ <fc ^ mm&mta u mmmm^^ 

- F mnm^ f 7 y >>~x ^ ^v-x 7 * n 7 icnm l 
xmmm^fs^mmm&mMicm-snrcc t 
ici^mmmm^- mnmt^v'^yi^T.^mim 
a^mt^. tuiBffiny- hmmmh^hyy'y7.^iD 

[0 0 2 4] ^mnicfS^^Xli. ^■v^.;FM«®T®7 

:r^mmm&^xv-7.mmm(Dmi^. m^a f 
w y^fcti^*^ e. v~xmmmicm^ ^ 

X. ^:^mmm\:-mm.mL. *^o7x;fm« 

^f^'r-'j F ) ^ISttTi^?.,:. 

[0 0 2 5] \fmt. 1; yi^':|ic«y- Ftft^fflv^^Ji 
y-F«S®^^^gp®7x;^M«®giity-x^JA 

fCtl^^J^fiScL. '>^-F«^Hiyj:^t7x;VM«« 
Hit F W y^AfcMS^ffM V-XS£1M«^H 

ai-M}Ai£7)±i p arlfiffljAl® t u T'iE?Lt 
*^LT*ryy-^;F*^-||ffi<i5;^o i^VHi. n§!J®7 

rlfiiijAi® t ii 5 T-ii^ UTiF°r y y 

[0 0 2 6] 7x;FWi;^7t^^t-Fi:« 

F^yyx^ tT-itSL. St^^V*- f®^m 

t)Kf(M« t nm^ F ^ y y X ^ ® f y^ ymmm 
ui-wmimm-^tixv^^o s/c. aiifiiiiAiav 

*-FgP5>®7x;HS«TmL/c7^%5^i|#^aiIg 
[0 0 2 7] ip-iS. pM®7x;FM«^ffli/\ ^^oltffi 
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h ^ y v-'x ^ ^ n M 0 s t L/cJi^. m^mm d -fs 

^ yTkfiwm^^iEx^immmm d d mis\u f 
mmmti^ s v-xKitM^tD^a t)tig^«?fff*^^*^ ^ lo 

[0 0 2 8] L/c*^oT. Mfkici;0. lH^ffiLA^^I 
t3 o 7^ X (/) 7 ^ -b / ^ ^ * ^14 

m.^mimtyiim\\--t^^^tt>^'^^^. S/igmi 20 

[0 0 2 9] SfMffljA«ti:««^n/c7t58g£« 
Fm F i^-f yraiSRtf y-xrafi 

^;FM[:L, 2SrBMa?j|'>tS/cii). F7y>>~x^ 

■^Mmmmmmm-^tifcmm^mmmm 30 

So 

mmicmmmtMnmmtti'^fiiis^ctic^ij^ f 
^ y i>'x ^ aisf nm^T#ft-r ^ j; ^ t a s o ^ t . 
^- F m t F y y v-'x ^ :^)mft L ^ s F ni±m 
mt^t. v-xytuutLxmmm-^nrch^y 40 
s>~x ^ li, iift«j±tiii LT y-x«fu^gft ^ € 

[0 0 3 1 ] Lt-^i,. Fyy>>'x^?*»m^TSiff-r 

Wi^- F-y-xrBi®t{uM©^T'?*s 

u®/ci6. y-XI|{u©gftii}tl8^i|#®Sl« 
[0 0 3 2] S/c. 
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^- F ffinsMM-x® ^iiM t mMx$> <o . mimm 

-e. m-ni±m<Dmmmmmmibxmrc 

[0 0 3 3] Fyy>>'x^©gffi*^T:/P^y3 
yitLXh^^M^. t^-McMLxmrnm^t^ct 

- FussBT-a. miimfmm^^^mrc^nx 

So 

[0 0 3 4] -73. C(Dmi^^^'XI,i. Fyyv-'X^ 

mmiommn^o L*^fe. Fyy>>'x^M«*m 

m^)m^tLxwMWitrs^cmrj:<. mm^i^y^ 

xmmmt^^cb-b^xt^o 

[0 0 3 5] i:A±o)x^ic. mimmt^tm^m 

rct^^}mmy(D^:^mm^^xLx. v~7.m 
mmmmmmmit-s^xh^^o m^. ytmn 
mv-mmm]&<m^^ctic^fi F^yv-'x 
^ (?) iifit«i±^$ffl-r s ct 9 tt?,ct X. 

wimmimmmii^ c m 0 s ^ - v-'-t y^mi" 

mm^s>ctij'^xt?>o 

[00 3 6] 

fficmit-oi/^TiKH^-rSo m 1 *%H^«iiffi©ff^ 
Md-i^s c MO s ^ -y'-tr y9-(7)¥fuii*rt tfcnts 

.^?y^7'> F t-yi^T^t¥ffiHT'SSo H 1 t^t 
ct^t. J|if4®*l 0 1 rtt, S)t^V*-Fl 1 1 t 

ytinn^muos F^y>'x^ 1 1 2 ttmi^ixm 
ite.nTi^So cnsa. -'oa)7x;Hiig( 1 5^itt 

LTV^So fip-^. STt^V;^-- Fill ®7x;Hia 1 
MMOS Fyy>>"X^ 1 1 2£D'>x;VMSi Sli'^'-F 
[0 0 3 7] St^^V*- Fill 1 

7 1 mn^^mu o s f y y v-'x ^ 1 1 2 ® f w y 
rais« 1 7 a ta7x;niig( 1 5<nmic-micB 
f^^nxh^^o F 1^^ yraii« 1 7 a a u ym<n^' 
~hnmi9(Dm3^m'omisx')icnM^n. yy 
^'«<7)^-Fiiai 9CD^micv-mwi.mmi etf^ 

J^Jt^tlTl/^So ^-F«Sl 9T®'>x;l/M«l 5\H 
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mmi 6 m<o mis i:dic^^v 7 h mmm 
3AI) 2 smM^nxh^^o 
[0 0 3 8] rsis. Ttff^l^tBfflMOS hyy^yx^ 1 
1 zmmic^-vnmi gT^-^xji/Mai 5®g 

«o YU^ ymm, 1 7 a a y«J± ( V D D) 

mm 2 2 tsM^n. ^- h«« 1 9 a^a^gft ^ 10 

(vs CAN) fms2 1 mm-^n. v-mwmm 

1 6aSlttBMS2 Otg'^^tlTt/^^o 
[0 0 3 9] ifc. ^^^'-{t-V 1 1 1 ®§7t^2 4 
(S» 2 3tc]:01)^5tlTV^ 

®±®0a. 01®A-A||»fffi0tffl§-r«, *^H^ 

nmmmm\m^ c mo s ^><->>'-ty9-®r/ux 

{^WmMlt-m^^Tyy^m-^^^o 20 
[0 0 4 0] H3i7)±(D0ti. f--^^.;bfii|cT®'>x;l/ 
M« 1 5 ^©^-^ U 7.-}^^ 7 h 2 5 ©f^Jfi^Plit.^t 

4^-vU7jJ^^7 h2 StttStlTV^Stt©. 
74^^ 7 h 2 5^^ty^»fta«gffitWW BP'S 

•^U7;}^^7 h 2 5 h<7)f-^^.;VM««SfEM«®«? 

[0 0 4 1 ] ia4(i:ia 1 «B-BlMffiH'?'*D. 05 

agi oc-ciMffiHT'<g?.o gi2«±«iat/^-rj; 30 
1 2^j^fiSc-r«o «±*^^»fta«^Sfi!c-r«o ccn 

§^11 2 fCpS®'>x 71/^^1 5*^J^fiSc$tlTV^«o * 

I 3 t;6^ffM?tiTV^^o 

[0 0 4 2] ^ftif^t- Fill ©plHt-^^^ 
TH2&t;H4tj:DfliBi5t^o HP-^, -^x/bfiSl 5 
^x)VmL\ 5t^gP5]'©1S«*^*^*^^cfc^tni^ 40 

I I 2 ®gltJ^fiSt$tl/c^M«fCtl^ 1 7 

jg^LTi^^o ^WiAfcffiai raFWyilffi (V 

DD) ffi|&S2 2t8lt?nTiE©mt/U7X?n 

raii«i 7®TOx;Hi«i 5rtt#ftt^j;^t 

[0 0 4 3] M^. )tff^§mMMOS F5yS>'X^ 
(nMOS) 1 1 2®|||fflt'OV^TH2&t;H5tj;D 50 
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^mmmmm \ 7 t-f*egtffM?ti/c n* a® k v 

-^yWMmm 1 7 a t j: D HSti/cSji^tt^o u y 
^'«®^-MlSi 9®^»c:n* s®y-xraii 
«i e^^j^ji^nTi^^o ^LT. FWyKi(li«i 

7aty-xraiS«l 6a)rBla)'>x;Hiig(l 5±fC';r' 

-ymmmi 8^^LT^-hiisi Qmm-&t\x\^ 

So '^/'-FSSl 9TOx;VM«l 5(DS1*^^-^* 

[0 0 4 4] sfc. ^^^)y%m<D~v<D'^:L)ymm \ 5 

1 6®J3]2BPT-^oT. y-xraiiig(i 6^H?yj:9 
p* S!J®4^-V'J7>t^^7 h 2 STb^ffM^tlTt/^^o 

p* SJ£/34^-v 'J 7>f ^7 F 2 5 ii, M^av^yffi 

ASt j; DffMt^ C i:;^^T-t^o U 7*°^7 F 2 
5 1* Sffi{c4 U S ^ i: TM® x;FM« 

1 5^tJ^fiSc$tlSo 4^-^U74^'>-7F2 5a^i'*;V 

i/HJr7V-y 3 ym^tmtts/cfe. ^-^T^;FM« 

imMrsmM^nmmmmxLxnmmmi 5 

[0 0 4 5] ±fSL/cp* mo)^^V7f^^yYZ5X 

im^^nm ^ -s^t^^tx-^^t^r^ts jj^t y^y -^iv 

< rs^fcib. F y^ftM^ 1 7 a tSMffi^Rl 
iratfc t y7>f^7 F2 5 
t*$So 0t*)t^4*-;F*^^^ U 74^'^- 7 F 2 5 1 

V Tf^'r^y F 2 5 tSlL. ^-^^.iFMSt^^ 

^^Ifjg^ tiT JxIeM«*'^^ u t «M® t y y ;F 
0^/^^o S/c. ^^^^;FM«T®7x;FMig(i 5^® 

^■^ y 74^^ 7 F 2 5 ®#£®*?«jg»Tffii: yy 
[0 0 4 6] :ki^. me (a) . (b) mmLx±m 

wamm^^jv^xmmt^ao He (a) a. *5gBi5®ii 

c M 0 s -f ^ -y-fey-it® 06SSitH 
y^ii. 2 :X?t7 t y-^tcSit^flo T*5 D . 

[0 0 4 7] S/c. mUM&n^ (VS CAN) ©lift 

^giHis§ 1 0 2 j^t; F ySffi ( V D D) ©lii^g 
@£§i 0 3*^a^«^R^T'^®£^^^c:E«^^lTl/^ 

^: ffSicff73"|n]tM^'^T®i|i{uii^l 0 1 ^©MO 

s F^^yy'x^ 1 1 2® FWyt. FWysn (v 

DD) ®|«g06Sl 0 Si^'^nm^-'^t'^XXV^ 

s F u4 ynmm 22a. 22b n^^^ngn? 
1 0 1 F^cMos F^yy'x^ 1 1 2®^- Ft, 
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^gff ^ ( V S C A N) ®lij^g06S 1 0 2 *^e.tfS 
lC—Dt-^Trh^^m7^S.miMMZ la, 2 1b 

[0 0 4 8] S/c. ?iJlSt?ij73^tM^;'^T©#f4B.* 
1 0 1 fyamos VyyJTs^ 1 1 2(}yV~7smM\^ 
WX^mmM2 0 a, 2 0 btg^StlTV^^o # 
^itffit)ll2 0a, 2 0 ba^iJStS*«X^7 9"tL 
TCMOS 1 0 5 a, 10 5b©FWy 

mmmx-hmf) 2 8a, 2 9atio-rog^ 

$tlTV^«o =S-X^7 9"l 0 5 a, 10 5b®')"-h 10 
(/KT^gff^Atl^?) 2 8b, 2 9ba7ic¥^gff 

^ (H s c AN) mmmmi \ o 4 tg^^nrv^ 

[0 0 4 9] S/c. g-X-f -yf- 1 0 5 a, lOSbtDV 

-X (jt^tiiff ^tii*S?j 2 8c, 29c 

1 0 e^atTB^fift^ffiti 1 0 7 tg^stiT 
i/^-So fiP"S^ 0 1 f^cMos 

1 1 2o^v-7.mx-m\Q^\mm^ mmw^ 

®V-X7*n7@iES^ffMt«o l»^oT. #MOS h 

9y>>"x^i 1 2(7)y-h-y-xri®«fm :Rt>v^ 20 

%) 1 0 6tj:D?*£$tiSo 
[0 0 5 0] Sa^gft^ (V S C AN) Rt;7ic¥^g 
ft^ (HSCAN) t<fcDs ^#fuffl*®MOS 
h9y>>~X^l 1 2^Si&LT)t®AI^Mt|:tMLfc8i^ 
fiff^ (Vout ) *mffi^tl«o ±fH®c]:^t. ¥fu 
B^l 0 1 a§)t^Vt-Kl 1 iRtfMOS \-^y-J 

y.'^x 1 2T'«iS^ns«-^\ ®^®gp^^;&cMosg 
^^t. 1 0 2-1 0 4 m'mwm. 1 0 e 30 

[00 5 1106 (b) a. *^H^t^^;5CM0S^^ 

^^'^•^-h^/TNto pS®7x;PM«l 5^Jlv\ 
Ttff^l^ffiffl h7y>>'X^ 1 1 2;^)^nM0S®ii^tl 

[0 0 5 2] CCilt. SftJift*?®SimcffoT¥ 40 
fuB^l 0 l®'>x;l/M^i 5F^®.fry^>-^;l/*M 

•rs^^tcot/^Tfe. H7, 08, Rtf09®.fry^> 

^10 1 rtOtff^l^tBfflMOS h^yv-'X^? 112® 
llrfL-lli±#1tt^V^TH 1 0 t/^-r^~^7mfSLft 

[0 0 5 3] H7 7^SH9tfc'V^T. Hlfi^iJ^ryyi' 

7 (a) , H8 (a) , H9 (a) ^t\^mmm 

u Mft) , iWeI, mmm'^mm\(}^\^~ so 
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(b) , H8 (b) . H9 (b) a. ^xv^xmms^ 
«ffc) , sifflrai iftffimr0itfc'it^H5®E-E 

[0 0 5 4] St; mmmx. im'mm 

[0 0 5 5] mmmm'ii'')OM. yKommmm^^^ 
-V 'J 7>t^^ >y h 2 5 ^m^^Lx%f\rcts:m,fm^mm 

sfcJ6i?feSc Y^^ym.mm i a. 

<j;DfeAtV^«l±^rant«o IP-^S VDDf±tmi|2 2 

a, 2 2 h\tm+ 5 V®«MiimLT F Wy^M 
a 1 7 a tEPiPt. V S C A Nffil&S 2 1a, 2 1 b t 
l^+5V£7)lE^f±±|&LT^-hmSl QtEPtotSo 

1 7 atcran$nfci^+5v®«i±*^^®ssy-xj£ 

[0 0 5 6] L.(DWmMts H7 (a) , (b) 

^tc:^< jc^tt?.. cntct'X 7x;VM«l 5^® 

^n. ii?ay-xraM« i e ^ h y^ yjjAf(M« i 

h 2 5 ts^^tiTv^^^. h^yj>"x^*M«ii 

mft^^'}7m^v\-2^ti^m^^'<t^^uix^t^ 
h^if. 5 vfsgo)? t^v^y- Fm&t; F y^ y« 

[0 0 5 7] WA-mm\^-^x\rzm\i'^y-)vm^ i 

j:«iiit§ (kTcit^) *m€-r\ a*i«-t:-s«c 

[0 0 5 8] siWsia. mmi^i^^m^n 
;MS« 1 5 m^^ V 7^<^ 7 F 2 5 mm^^mfBi 

X%^o iia)S«WE§-ea7j<¥AlgBtmul?© 



(10) 
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ic. V D BimUZ 2 a, 2 2 b^MLX. ^T(?)Wu 

B^i 0 1 rtcMos h^yj>'x^ 1 1 Z(D¥U^y^ii: 

mmMl 7tM0S h^yj>"X^«tLd^R^-+2 

~ 3 vm&mmmat^ 1 1 1 v s c a n 

S2 1 a. 2 1 b^SLT. ^iJ^tMOS h^yi^T.^ 

1 1 2®^-htM0S h^yi>'X^*^*7h^7m^ 

[00 5 9] Y\y-( ymiW^ 1 7 a ^(D«j±B:iintc <fc 10 

Fill Ox;!/^^ 1 5 t«?-iE?L?^*^% 
[0 0 6 0] CCV. MOS h7y>>'X^l 1 Z<D^^~ 

t-^mth^m. -7^. m^t^-Miv-mma, 20 

tsu^^n^o comi^Hs (a) , (b) ic^.to 
[0 0 6 1 ] wmm?^x(Dm^yi----)\y(Dm&pm(D 

rfuiysyitixi^^^M^. ^s~)ucfiLxmmm 

[0 0 6 2] f[!l(?:)-/7it'cfll>P.nTl^S7^ 30 

ssiT-w. ail <;ci ic^.t^'yic. ^m^m^^^ 

a. F^y>>'x^®9^-^^>;Hii|ltt. 011 (a) icm 
Hi 1 (b) t^-rj:9t, h^y>^'x^«y- h&O-' 

V7h. wM^m^m^tLxmwitrs^ctim 40 

[0 0 6 3] ^fflffipia. mm^hmmmm-^ 

<m»m (vout ) mwctmfBix^^o mnm 

ttifflMOS 1 1 2^y-7,7*n7lHlS§t 

Lxmii^^^. mmm (vout ) ^tn^-r^o cm 
MOS h^yv-'x^ 1 1 2 wnmwft-rsj: 

VDDffi|&S2 2 a. 2 2 btctD, tfStMO 

s h^yy'x^^i 1 2a)FWytji^+2~3 vgg 

®«ffi^Mn-r^i;tfct, VSCAN#t|&||2 1 a, 

2 1 btiD^ ^iJfttclMOS F^yy'7>^ 1 1 2®^- 50 



htji^+2~3vg®®«j±^TOn-r^o ^?>t, )t 
{f^ltffiMMOs F^yy'x^ 1 1 2t7)y-xts«rfL 
Si 0 6^fr^LT-Sa)SrfL^rfLtj:9tt^o 

[0 0 6 4] tczx. cmmmfBimmmmmfBi 
x\ mmMm^ V 7*°^ 7 h 2 5 mcm^nx 

^t. wmmic&i^xy x)i^u^)im{tL. MbIm 
Mm^pt^ Tcib. F 9 y'y7.^mimmi&r^ ^ 
fee. -To nmc^ mumn^^^. ^^vrt^^yv 
Z5±icmmmmj^^n. mmmm^^'V7f^ 

^-y F 2 sm^^wm-^nrcmfiL^^-ji^mtmmcD 

Mi'mhaL. ^^%)\^riy9^f?iy7.\mxt^o 

[0 0 6 5] C £7)ti^\ ^-^ U 7*°^ 7 F 2 5 ±®gffi 
ma F ^ t iS t S D t 

-H. Fwy^f(M«i 7aijTi*. mmMmm\^ 

/T^ti;^t. T^ff^^^ffifflMOS F9y>>'X^l 1 2ti 
[0 0 6 6] toT. Ttff^^ldifflMOS F^yv-'X^ 

1 1 2(7)§«stci^®i]ftmffi^EPi]ptst. F^y 

>>"X^l l2Mftmi-eiifttSo c®it. F^y 
>>~X^1 1 2aS«Wttj;;5y-X7:d-n70g§^ 
fl^^LTl/^«(D-?:\ tffijiftffltcj:^ F^y>>'X^l 1 

2 ^ t ^- F - y-xrni^mfvr^i 

^«'>?i^?.^<. H9 (a^ , lb) Ici/jr'J-ckOlc, 
y-,x«f4^^^< 4-?.o ca)y-x«f4(7)Sft^Wiff 
^tb^ 1 0 7 ttb^-rSo 

[0 0 6 7] ±fH®i!ffiijf1^^^^®j;^tag?L 

Tfe<fct/\ fip-^. HI ot/^tJ:^t. %mmm^ 
OS F7y>>~x^i 1 2i«M^i?i&f^-r«/ci6. f 
\y4y-v~mo^wmm- fmh i gT^^j^ry 

y^jX^xmi^W. pS^®7x;FM« 
1 5rttay-xrais«i 6 73^a)iiW:6^#ftt^o 
[0 0 6 8] t;£oT. 7^|gg^^^-;^ay-x^i^;i(1iig( i 

6M3fi«7x;F5«f]i^iEa)73^tgffc?-lJ:^:6\ St^l 
fittt^CM^Elll 1 0 6tj;Dg(iS?tlTt/^^/ci6. 7 

-xtj£7).-F°ryy-^;HtS^^WS^2nSo cc/c 

fc. 09 (a) , (b) t^tcfc^t. 7-X«f4 (V 

s) \z\t^ %m.t-^-i\'m.x\M^'m-^^fcm^ 

[0 0 6 9] wmmicmnLTcmmm 
ivout ) m^ctt'^x^^so cmf^. m^at^- 
)\^timmm(Dm(DmmmLXh^^o)x. m 
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T\ HI 2 (a) . (b) ^-hmmm 
^ u 7t^^ 7 h 2 5 mmmm t d mmm 

[0 0 7 0] Lio'U ccom^mmEm^^mm 
m-ns.m<Dmmmmmm^ 
xmrcmmiiimmtrj::^o mc. me (a) . lo 

(b) icLTctf^r. -mmmLmimim^(Dyt 

[0 0 7 1 ] h-7yv\x^?«y-h^gi 9ic 

yyiyX^CDmmom^J:1^Z-3WCDnj± (VDD) 

^o)v-xmmm 1 eirmf^ryy^jimm^n 
T. Mos h^y'Jx^ 1 1 2 ®iift«j±*»-r«c 

[00 7 2] ^-F«Sl 9tM0S F^y>>' 

X 1 1 2 mmmmi'f L'>m2^3Vff)f-h 

mmmat. FWyrafi^i 7 a (CMOS F^y 

v-'X^l 1 2«tLa«l^2~3 V©mi±VDD^En 

So 

[0 0 7 3] MOS F7:/i>'X^ 1 1 2®y- 

x^itMSi 6ts«^?gi 0 emmhx-mwi 

^iMo cni^i.^. Mos F^:yi>'x^i i zitv~ 

MOS h9y'y7.^(Dmimm^micmmLxv~7. 
mmicmhmmm (vout ) ^©DtHt 

Ci:*^l;-tSo 40 

[0 0 7 4] &.±(DXoic^ c(DmmMmo)Bmicx 

V 7f^^ 7 F 2 5 ^^-^*;Hi«To-g«ti5ij-T 

1 0 t^-r j; ^ F ^ y >>~x ^ ^ffiftmi-esiff 



[0 0 7 5] Hi 3 (b) t^tt*W®BCM 

S7i£^^v^-Fi 1 1 tmnmmuos F^yv-'x 

^112 t^gij^ WtTV^S®T\ 7* F'^r- F«S 

[0 0 7 6] jI/c, St^^V^-F 1 1 1 

tmrn^^muo S F^yv-'X^ l l 2 
^h^X'^n^^Tc^. ma'^^\a]±x^^o ^st, 
-Fmn^gfhS'ii. y-x7:tn ummikis V - X 

mit?>ctfjixt?,o ±fH^ffi®j^si-ea. p 

SOx;!/^^! step* m<D^^V7f^^'yhZ5^ 

mfxt^-)i^wm. nMosF^yv'x^ mm 
mmuos F^yy~x^) 1 1 zic^^jmrn^^ta 

7:i^^7 F^iStttm^^nu pMos F9y>>"x 
^ Otefi^^ffifflMos F7y>>~x^) icx'oytm^ 

[0 0 7 7] Sfc. @ftM«*?®^ft®SfiSc§/l^tH 

6 (a) ic&^x. mmmx. ^-f««i 9m+ 
5 V ms.mMt^ ctic^ ^f-^^^mmmm^ 
^x }^u4ymmm 1 7 a mmnrzm 5 v®« 
E^^£?)SSy-xKf(1iiii etEpijpt^Sct^tLT 

xraMii 1 6 m+ 5 V®Si±^f«l&tS ^ 
^giJtcy-X^iCtlSl 6tg^bTfei:^\ 

[0 0 7 8] ±mmmm^(D^mmm 

^.tm6 (a) tfc'I/^T, t#0E?§i:LTS«^|g^ffi 

t^^xi^^m. nmmmh^x>bXh\ ccJi^. )ti8 
t ct Ttft^l^^ffiffl F ^ y y"x ^ 1 12® 

n^Tcib. ^<nm.n!±mMmtLxm^ti!<tct 
m^^^so s/c. i^mmi'^mmmmic. y-xy 
^ny^j^ii-rs. rS^'ytf-^'Vx^tt Steffi® 

[0 0 7 9] 

sst^^v^- Ftien^- mnm]]^h9yi^7s^ 

t^fl^. ;^^^F^yy"X^©f-^:7yHSS®T®7x 
;MS«rt®y-xraii«®£<tBfIgfflEl (^-^ 

[0 0 8 0] c(Drcib. ^ft^^t-Y'mxmsLbrcyt 
mmmmm^mm-s^xmm&mmicm 
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ili±«c:S^ST-ii«ll (kTC«||) 
gffiff m^t^JfPMt ^ u t ^ o ci tiie i; 0 . 

ffillg® @f*Mi*?^Mftt^ c t m^^. MOSS 
^ ^ - v-'-fe y+f ©tttg^ c c D ^ - y ^tcttfg 

[0 0 8 1] S/c. BilgffiAl^^^-^^^^VM^T®- 

^yX(DMMm^^tm L /c V - X 7 1 o 7 SliS^ffM 
L T V ^ « ® t:\ t j: ^ |iftilJ±®gfb'& 7- 

[0 0 8 2] ^^SfiSca. ^yt^^t-vtyt 

ifS^. 7-X7*D7®flJf#RD^~7-X§a:S-lS-?- 20 

[01] if-mn(^%mmm\mmm!m'^(ow.^ 

[02 ] *l8BH«^ffi«M^tj^s@ftlifill?«Wu 

a*rt«ii? ««ja*/T^t , 0 1 « A - A 'immmxh 

30 

[0 3 ] ^mmmmmm\mm\m{m'?-(D'm 

[04] ifmmnmmmimmmMm^m^ 

mmm^ft^'^t- Y(Dm&^^^t. 0 1 (?) b - 

[0 5 ] ^mmmmmmm^.mwmm^miti 
■r^ 01 ®c-c®»Tffi0-^'<g.^o 

[06] 06 (a) tt. Wj5©^ffi®m»^0ft 40 
^i«*?®^ft®0li§8fiSc^,^-r0-efeSo 06 (b) 
ti;. 06 (a) 

y7"^-^-hT'S^o 
[07] 07 (a) a. 

® D - D SSrffiT'® iKr y y ;V5>flJ^^t0T-<g So 

07 (b) a. ^mmmmmmm.m{tmm^ 
mmm\mmh^mA^m^. 0 5 ® e - e 
llifffi'e®4^°ryy^;v5)-flJ^^^^0-esSo 
[08] 08 (a) a. ifmn(f)'mmm\mm^ 50 
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mm^m\mmmmm)h^'\mv^m^. 0 4 
® D - D iMffiT'® jKt y y ;i/5>flj^^-r 0T'$.s o 

08 Tb; a, Wi5®llffi®m^t^S@f*Mi^? 

Bt^siWaic^g^m^tfe'its. 0 5 © E - E 
|g»fffiT-®:^°r y y 0T-SS 0 

[09] 09 (a) [t. ifmmmmmmimmw 
mm^mmmmm^^'mr^&^^. m 4 
©D-D nsfffiT© r y y ;i/^>flj^^'r 0-?^fes 0 

09 (b) a. *^H^©^ffi®J^HIt^^^®ftM«*? 

mm(Dmmm^mm\zm^. 0 5 cd e - e 

.t^r y y ;P5>flj^^-r 0T-SS o 

[010] ^mnommoMmm.mm.m.'?-m 
fiffiiirt^T^fi^MffifflMo s h^yy"x^a)Sr^L-« 

i±#ttt-oi^T/^t7~77T-£So 

[01 1] 01 1 (a; a. @f*Sfi*?®i|#U-b7 
Mi®g^i';t.;Hgffi®mi^^t0-e*5. 01 1 

(b) a. *^H^®^ffi®J^HIt^^«@ftM«*^cD^ 

■v*;i/SSffi®m^^^'r0-e*f3. 011 ic) 

[01 2] 01 2 (a) a. ^mmmmBmim^ 

mm'T^iti-m^^^trnx^^o 012 (b) \t. 0 
12 u) ^mmt^fcm^^')7f^^-jvm^o} 

f^£®*?»fffi0-?-fe«c 

[01 3] 01 3 (a) \i. '^mwm^^cwDmM 
m\m\m^mm.\z'D\^^xr-tmmx%^. 01 

3 (b) a. fWiJt^§BCMD«ji®@#:jlfi^? 
©«r)S-mE#tttoi^T^t^~^7t?fe«o 
[ff^CiJJBJ^] 
1 5 7x;l/Mii^ 

1 5 a nS^Mtll . 

16, 16a v~7.mmms 
17 mmmmm. 

17a FWyram 

1 9 f-vnu. 

20, 20a, 20b ^atB^ll 

2 1, 2 1a, 21b Sa^gff^ (VS C AN) ft 

2 2. 2 2 a. 22 b F WySil (VD D) fft|& 
IS. 

2 5 ^^^jrmvY mmmm) s 

2 6 7i<¥ffim 

2 7 a. 2 7b 7j<¥^gff^ (H S C AN) ffil&H. 
2 8a. 29a T^^lffift^A^S? . 
2 8b, 29b 7j<¥A&gff^§A*S?. 

2 8c, 29c m\^m^m^. 

1 0 1 

1 0 2 Sit^gff ^§ ( V S C A N) 

10 3 F i^^' ym ( V D D ) wmmMms 




[05] 




KH-VUE (VDD) 



(16) 
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